We shall construct a periodic strong solution of the Navier-Stokes equations for the prescribed external force in unbounded domains.
Introduction
Applying the projection operator Pr to both sides of the first equation of (N-S) , we have For such r and q , we assume that f belongs to the class Concerning the existence of solutions to (E), we have: THEOREM 2. In addition to the hypotheses of Theorem 1, let us assume furthermore that f is a Holder continuous function on R with values in Ln. Then the periodic solution u eiven by Theorem 1 has the followine additional nroverties: 4. Regularity of solutions to (I.E.); Proof of Theorem 2. In this section, we shall show that the periodic solution u constructed in the preceding section is actually a solution of the differential equation (E). To this end, we need the local existence of strong solutions to the initial-boundary value problem for (N-S). In particular, it is important to give the time-interval of existence in terms of the prescribed data. Here we follow the argument of Kato [12] and Giga [7] .
Let us first define the strong solution of the initial value problem for (N-S). PROOF OF LEMMA 4.1. The proof is similar to that of Kato [12] and Giga [7] . However, we give it for completeness. It suffices only to construct the solution v of the integral equation:
•¬ in the class 
